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Table 2 Confusion Matrix

WAE AR
B4 Ty SE=N TP (True Positive) FN(False Negative)
SRR AR FP (True Positive) TN (False Negative)

£ 3 XGBoost HAITIKIVBIEIEE (BEASD

Table 4 The confusion matrix of XGBoost model prediction
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Fig.1 Importance ranking of the top 10 factors of severe convection classification by XGBoost
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Fig. 3 Average hit rate and TS score of short-term heavy rain in different neighborhood radii from April to
September, 2019 to 2021
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Fig.5 Probability density distribution of (a)CAPE, (b)Z and (c)R of thunderstorm gale from April to September,
2019 to 2021
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Fig.9 Flowchart of hourly forecast convective storm model with fusion method
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Table4 Seasonal statistical threshold table for the main forecast elements of fusion method

e B/mm CAPE/ (J*kg™) PW/mm Z/dBz

FELIEEC YN 1~5 4-5 | 200 30 /
5.1~15 6 A 500 45 /
=15 79 A 1100 40 /

EE - IN! 1~5 4 A 600
5.1~15 5H 1000 / 35

=15 6 A 2000
7-9 2200 / 35
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Zhejiang's Severe Convection Prediction Method Based on XGBoost

Classified Algorithm and NWP ingredients
LI Wenjuan® LI Minjie? MA Hao' HUANG Xuanxuan® ZHANG Zhicha

1 Zhejiang Meteorological Observatory, Hangzhou 310051
2 Hangzhou Meteorological Bureau, Hangzhou 310057
Abstract

Improving the accuracy of objective classification and spatiotemporal forecasting of severe
convective weather has always been a challenge in meteorological forecasting. This paper
integrates mesoscale models with machine learning classification algorithms’ to “achieve hourly
forecasts of classified severe convection. The specific algorithm is as follows: kirst, the XGBoost
classification algorithm and over 10 years of historical data are used”to establish a‘elassification
potential forecast model for severe convection. Secondly, by statistically analyzing the optimal
spatial neighborhood radius and probability density distribution eharaeteristics of CMA-SH9
model elements, and extracting element thresholds based on the combination of optimal scores, a
spatial neighborhood graded element ingredient=model is established. Finally, through joint
discrimination, the machine learning classification method and the spatial neighborhood element
"ingredient method" are integrated to establisi’hourly forecast models for thunderstorm gales and
short-term heavy rainfall. Validationéshows that this fusion algorithm significantly outperforms
numerical model forecast results and’ national guidance products. For short-term heavy rainfall
forecasts on an hourly,basiS over'24 hours during 2021-2022, the average hit rate is 0.51, and the
TS (Threat Score) is 0.15, representing improvements of 83% and 33% respectively compared to
the model. For thunderstorm gale forecasts on an hourly basis over 24 hours, the average hit rate
reaches 0.37, and the TS is 0.07, representing improvements of 67% and 130% respectively
compared to the model (reflectivity factor Z = 45dBz).Significantly improved the forecast

accuracy of thunderstorm gale.

Keywords: Classified Severe convection, XGBoost, Mesoscale model, Spatial neighborhood,

Probability density distribution
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